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(57) ABSTRACT 

An intravascular foreign matter Suction assembly is insertable 
into a blood vessel having a relatively small diameter and 
exhibits a high Suction force. The intravascular foreign matter 
Suction assembly includes a combination of a guiding cath 
eter for being inserted to an ostium of a coronary artery of the 
aorta and a Suction catheter inserted in the lumen of the 
guiding catheter and extending farther than the distal end of 
the guiding catheter for removing foreign matter in a blood 
vessel which exists at a target location in the coronary artery. 
The suction catheter includes a tubular portion provided on 
the distal end side and a wire portion provided on the proxi 
mal end side of the tubular portion and wherein the wire 
portion has a distal end embedded in a wall which forms the 
tubular portion. 

11 Claims, 10 Drawing Sheets 
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1. 

INTRAVASCULAR FOREIGN MATTER 
SUCTIONASSEMBLY 

FIELD OF THE INVENTION 

This invention relates to an intravascular foreign manner 
Suction assembly, and method, for Sucking, sampling and 
removing a foreign matter Such as a thrombus or an embolus 
which makes a cause of constriction in a blood vessel. 

BACKGROUND OF THE INVENTION 

It is known that, if foreign matter such as thrombi or emboli 
choke a blood vessel Such as a coronary artery of the heart, 
then it obstructs the flow of the blood and causes a serious 
disorder. One known catheter assembly for Sucking Such a 
thrombus as described above is disclosed in U.S. Pat. No. 
5,569,204. 
The catheter assembly disclosed in U.S. Pat. No. 5,569.204 

includes three catheters combined, namely a central catheter, 
a dilator provided on the inner side of the central catheter, and 
an outside catheter provided on the outside of the central 
catheter. After the catheter assembly reaches a target location, 
the dilator is pulled out, and a thrombus and so forth are 
sucked and removed through the lumen of the central catheter 
by a suction device connected to the proximal end of the 
central catheter. Further, with the catheter assembly disclosed 
in U.S. Pat. No. 5,569,204, ifa thrombus or the like chokes the 
central catheter, then the central catheter is pulled out, and the 
pulled out central catheter is washed or a new central catheter 
is prepared and inserted into the outside catheter, or after the 
choked central catheter is pulled out, suction is performed 
using the outside catheter. 

The catheter assembly of U.S. Pat. No. 5,569.204 having 
Such a configuration as described above makes use of the 
lumen of the central catheter or the outside catheter as a 
suction path for the suction. The inner diameter of the lumen 
of each of the catheters has a constant dimension from the 
distal end to the proximal end, and the inner diameter cannot 
avoid being restricted by the finest portion of the blood vessel 
into which the catheter assembly is inserted. The finest por 
tion of the blood vessel is usually an extremity position into 
which the catheter assembly is inserted. 

SUMMARY OF THE INVENTION 

According to the present invention, an intravascular for 
eign matter Suction assembly for Sucking a foreign matter 
existing in a blood vessel comprises a guiding catheter includ 
ing a distal end and a proximal end and forming a lumen 
extending from the distal end to the proximal end configured 
to be inserted into a blood vessel until a position on proximal 
side of a target location in the blood vessel is reached. The 
intravascular foreign matter Suction assembly further com 
prises a Suction catheter comprising a tubular portion pro 
vided on a distal side of the suction catheter, the tubular 
portion including a distal tube end and a proximal tube end 
and a solid wire-like portion provided at the proximal tube 
end of said tubular portion and having a distal end embedded 
in a wall which forms said tubular portion. Said suction cath 
eter configured to be inserted in said lumen of said guiding 
catheter and said tubular portion is configured to project 
outwardly beyond the distal end of said guiding catheter for 
removing foreign matter existing at the target location in the 
blood vessel. 

According to a preferred embodiment, the intravascular 
foreign matter Suction assembly is an apparatus for Sucking 
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2 
and removing a foreign matter positioned at a deep location in 
a coronary artery of the heart or the like and includes a guiding 
catheter for being inserted to a location on proximal side of a 
target location Such as an ostium portion of a coronary artery 
of the heart in the aorta. The intravascular foreign matter 
Suction assembly further includes a Suction catheter extend 
ing through the lumen of the guiding catheter into the coro 
nary artery further than the distal end for sucking thrombi or 
emboli, and a distal end protective catheter for protecting the 
wall of the blood vessel from the distal end of the suction 
catheter. 
More preferably, the suction catheter includes a tubular 

portion provided on the distal side and a solid wire-like por 
tion provided on the proximal side and having a distal end 
embedded in a wall which forms the tubular portion. Further, 
the tubular portion of the suction catheter has a soft tip whose 
distal end is flexible in order to reduce the damage to the blood 
vessel, and includes a reinforcing member so that, even where 
it has a small material thickness, it is not kinked and, if the 
wire-like portion is rotated by a hand, then also the distal end 
of the suction catheter is rotated. Furthermore, the suction 
catheter has a hydrophilic lubricative coating layer provided 
on the surface of an outer side resin layer. Further, the tubular 
portion of the Suction catheter is shorter than the guiding 
catheter, and the total length of the tubular portion and the 
wire-like portion is greater than that of the guiding catheter. 
The invention also relates to a method of Sucking foreign 

matter from a blood vessel which comprises the steps of: 
A) inserting into a blood vessel a guiding catheter until a 

distal side of the guiding catheter reaches a proximal side of 
a target location; 

B) inserting into a lumen of the guiding catheter a suction 
catheter comprising a tubular portion and a solid wire portion 
extending from a proximal side of the tubular portion, 
wherein a distal side of the tubular portion projects forwardly 
beyond the distal side of the guiding catheter, and a proximal 
side of the tubular portion is disposed inside of the guiding 
catheter, and 

C) applying Suction to the guiding catheter which is trans 
mitted to the tubular portion for Sucking the foreign matter 
into the distal side of the tubular portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and advantages of the invention will become 
apparent from the following detailed description of a pre 
ferred embodiment thereof in connection with the accompa 
nying drawing in which like numerals designate like ele 
ments, and in which: 

FIGS. 1A-1F are views showing several devices which 
comprise an intravascular foreign matter Suction assembly of 
the present invention is used; wherein FIG. 1A is a side view 
of a guiding catheter, FIG. 1B is a side view of a suction 
catheter; FIG.1C is a side view of a Y-shaped connector; FIG. 
1D is a side view of a suction syringe: FIG. 1E is a side view 
of a protective catheter; and FIG.1F is a side view of a guide 
wire; 

FIG. 2 is a view showing a cross section of a distal end 
portion of a guiding catheter 1, 

FIG. 3 is a view showing a cross section of a distal end 
portion of a Suction catheter 2; 

FIG. 4 is a view illustrating a joining method between a 
tubular portion and a wire-like portion of the suction catheter 
2: 

FIG.5 is a view showing the devices shown in FIG.1 which 
are in an assembled State; 
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FIG. 6 illustrates a manner wherein the apparatus of the 
embodiment is disposed at a target location which is in a 
coronary artery of the heart; 

FIG. 7A is a side view showing a modification to a suction 
catheter; 

FIG. 7B is a front end view of FIG. 7A: 
FIG. 8 is a view illustrating a manner of removal of a 

thrombus by the modification; 
FIGS. 9A, 9B are views illustrating a manner of a com 

parative experiment, wherein FIG. 9A is a schematic view of 
an example according to the present invention, and FIG.9B is 
a schematic view of a comparative example; and 

FIG. 10 is a view illustrating a result of the comparative 
experiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is a view showing several devices used when an 
intravascular foreign matter Suction assembly according to an 
embodiment of the present invention is used. 

Referring to FIGS. 1A-1F, reference numeral 1 denotes a 
guiding catheter (see FIG. 1A); 2 denotes a Suction catheter 
(see FIG. 1B); 3 denotes a Y-shaped connector serving as a 
branching connector (see FIG. 1C); 4 denotes a syringe serv 
ing as a negative pressure generating device (see FIG. 1D); 5 
denotes a distal end protective catheter (see FIG. 1E); and 6 
denotes a guide wire (see FIG.1F). 

FIG. 2 shows a sectional view of a distal end portion of the 
guiding catheter 1 of FIG. 1A. The guiding catheter 1 includes 
a body portion 11 which in turn includes an inner layer 110 
made of a resin material having a sliding property Such as a 
fluorocarbon resin represented by PTFE, a reinforcing layer 
111 made of a metal wire made of stainless steel or the like, 
and an outer layer 112 for covering the reinforcing layer 111, 
a flexible distal tip 12, and a connector 13 provided at the 
proximal end of the body portion 11. The body portion 11 
forms a tubular wall which defines a lumen. In the flexible 
distal tip 12, filler Such as tungsten, bismuth oxide or barium 
sulfate which are X-ray contrast agents is mixed by 50 to 70 
wt %, and therefore, the flexible distal tip 12 functions as an 
X-ray contrast marker (radiopaque marker). Therefore, the 
operator can confirm the position of the distal end portion of 
the guiding catheter 1 in the body of the patient on an X-ray 
image. 

FIG.3 shows a sectional view of a distal end portion of the 
suction catheter 2 of FIG. 1B. Referring to FIG.3, the suction 
catheter 2 includes a distal side tubular portion 24, and a 
proximal side wire-like portion 25 formed from a solid metal 
wire and an outer layer Such as a polymer coating. The tubular 
portion 24 includes a tubular body portion 21 which in turn 
includes an inner layer 210 made of a resin material having a 
sliding property Such as a fluorocarbon resin represented by 
PTFE, a reinforcing layer 211 made of a metal wire made of 
stainless steel or the like, and an outer layer 212 for covering 
the reinforcing layer 211, a distal tip 22 provided at the distal 
end of the tubular body portion 21, and a proximal tip 23 
provided at the proximal end of the tubular body portion 21. 
The tubular portion 24 has an outer diameter with which the 
tubular portion 24 can be inserted into the lumen of the 
guiding catheter 1, and the wire-like portion 25 has a sectional 
area Smaller than the sectional area of the tube wall of the 
tubular portion 24. 

Further, a lubricative coating layer is formed on the surface 
of the tubular portion 24 by performing hydrophilic lubrica 
tive coating which exhibits a high lubricating property when 
it is wet so that sliding friction of the tubular portion 24 with 
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4 
the inner face of a blood vessel or with the inner surface of the 
lumen of the guiding catheter 1 is reduced thereby to enhance 
the insertion feasibility. 
The front free end of the distal tip 22 has a shape inclined 

obliquely with respect to the longitudinal direction of the 
distal tip 22 to increase the area of the inlet opening thereof 
thereby to facilitate suction of a foreign matter and further 
achieve an effect that the distal end of the suction catheter 2 
can advance easily between the foreign matter and the inner 
wall of the blood vessel. Although also the rear end of the 
proximal tip 23 is similarly inclined obliquely, this is effective 
to assure the length of the wall for embedding the distal end of 
the wire-like portion 25 firmly in the proximal tip 23 and 
assure a large opening area on the proximal end side to 
enhance the suction force. Since each of the distal tip 22 and 
the proximal tip 23 is formed such that a filler such as tung 
sten, bismuth oxide or barium sulfate, which are X-ray con 
trast agents, is mixed by 50 to 70 wt % in a matrix made of a 
resin or a matrix made of a metal is plated with gold, it 
functions as an X-ray contrast marker (radiopaque marker). 
Consequently, the operator can confirm the positions of the 
distal end portion of the suction catheter 2 and the proximal 
end portion of the tubular portion 24 in the body of the patient 
on an X-ray image. 

FIG. 4 is a view illustrating an example of a method of 
joining the wire-like portion 25 and the tubular portion 24 
together. Referring to FIG. 4, the proximal tip 23 includes a 
body which in turn includes a proximal end portion 231 
formed by obliquely cutting one end of a metal pipe such as a 
pipe of stainless steel and a distal end portion 232 formed by 
working the other end portion of the metal pipe into a spiral 
shape. The inner and outerfaces of the body are coated with 
a resin. The proximal end portion 231 is secured firmly by 
being welded to the distal end of the wire-like portion 25 
crushed into a form of a flat plate so that it may not be broken 
during use. The resin layers which cover the inner and outer 
faces of the proximal tip 23 are secured to the tubular body 
portion 21 by fusion. Where the proximal tip 23 is formed 
from such a metal material as described above, the surface of 
the proximal tip 23 is plated with gold. The portion plated 
with gold functions as an X-ray contrast marker (radiopaque 
marker). 
The distal end protective catheter 5 of FIG. 1E includes a 

distal end tubular portion 54 which in turn includes a tubular 
body portion 51, a distal tip 52 provided at the distal end of the 
tubular body portion 51, a proximal tip. 53 provided at the 
proximal end of the tubular body portion 51, and a proximal 
end side wire-like portion 55 formed from a metal wire. The 
distal end protective catheter 5 is inserted in the lumen of the 
suction catheter 2 and projects from the distal end of the 
Suction catheter 2 such that it acts as a protective safety tip 
upon insertion into a blood vessel. The distal tip 52 is made of 
a flexible material and has a thickness greater than that of the 
distal tip 22 of the suction catheter 2 and has a rounded 
extremity. The tubular portion 54 and the wire-like portion 55 
can be joined together by a method similar to that used for the 
suction catheter 2 shown in FIG. 4. Also the distal tip 52 and 
the proximal tip 53 of the distal end protective catheter 5 have 
a function as a radiopaque marker similarly to those of the 
Suction catheter 2. 
The lumen of the tubular body portion 51 of the distal end 

protective catheter 5 has a size sufficient to receive the guide 
wire 6 of FIG.1F therein. 

FIG. 5 shows the devices and so forth shown in FIG. 1 in a 
state wherein they are assembled for use. In the present 
embodiment, the intravascular foreign matter Suction assem 
bly is inserted into a blood vessel in a state illustrated in FIG. 
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5. Referring to FIG. 5, reference numeral 7 denotes an intro 
ducer sheath. The introducer sheath 7 is usually used upon 
ordinary catheter operation, and the introducer sheath 7 is 
disposed in such a form that it extends from the skin to the 
inside of a blood vessel thereby to form a path which inter 
connects the outside of the body and the inside of the blood 
vessel. Then, catheters are inserted into and used while in the 
introducer sheath 7. Consequently, the burden on the patient 
Such as pain which is caused by a device slidably moving on 
a damaged portion of the living organism can be reduced. 

Referring to FIG.5, the Y-shaped connector 3 of FIG. 1C is 
connected to the connector 13 of the guiding catheter 1; the 
Suction catheter 2 is disposed in the lumen of the guiding 
catheter 1; the distal end of the distal end protective catheter 
5 is inserted in the lumen of the suction catheter 2; and the 
guide wire 6 is inserted in the lumen of the distal end protec 
tive catheter 5. The respective proximal ends of the suction 
catheter 2, the distal end protective catheter 5, and the guide 
wire 6 are introduced to the outside through a main connector 
portion 31 of the Y-shaped connector 3. A valve (packing) 
which can close up a bore is built in the main connector 
portion 31 and can selectively clamp and fix the guide wire 6, 
the wire-like portion 25 or 55 to prevent leakage of the blood. 
The Syringe 4 is connected to a Sub connector portion 32 of 
the Y-shaped connector 3 through a tube 41. 

FIG. 6 illustrates a manner of locating the assembly of the 
present embodiment is at a target location 80 in a coronary 
artery of the heart. 

Referring to FIG. 6, since the guiding catheter 1 is disposed 
in the aorta 81 of a comparatively great diameter, it can be 
formed such that each of the inner and outer diameters of the 
guiding catheter 1 has a comparatively great dimension. The 
distal end of the guiding catheter 1 is secured in Such a form 
that it is hooked at an ostium 821 of a coronary artery 82. 

The tubular portion 24 of the suction catheter 2 has an outer 
diameter with which it can be inserted into the coronary artery 
82 and is introduced along the guide wire 6 to the target 
location 80 positioned at a deep location. The tubular portion 
24 is designed so as to have a Sufficient axial length so that the 
proximal end of the tubular portion 24 in an open state may 
not leap out from the distal end of the guiding catheter 1 upon 
such introduction of the tubular portion 24. 
The introduction of the suction catheter 2 and the distalend 

protective catheter 5 to the deep location is performed by 
pushing in the wire-like portions 25 and 55 on the proximal 
end side. Accordingly, the Sum total of the lengths in the axial 
direction of the wire-like portion 25 and the tubular portion 24 
and the sum total of the length in the axial direction of the 
wire-like portion 55 and the tubular portion 54 are designed 
longer by 50 mm or more than the length of the guiding 
catheter 1 in the axial direction. If the tubular portion 24 is 
excessively long, then the Suction force decreases, and if the 
wire-like portion 25 is excessively long, then there is the 
possibility that the proximal end opening of the tubular por 
tion 24 may project from the distal end of the guiding catheter 
1. Therefore, it is not preferable that the sum total of the 
lengths in the axial direction of the wire-like portion 25 and 
the tubular portion 24 exceeds the length of the guiding cath 
eter 1 in the axial direction by more than 400 mm. Accord 
ingly, it is preferable for the total length of the tubular portion 
24 and the wire-like portion 25 of the suction catheter 2 to be 
greater than the length of the guiding catheter 1 by at least 50 
mm but no more than 400 mm. 
The devices mentioned have the following dimensions. 

The guiding catheter 1 preferably has dimensions equal to 
those of a guiding catheter used in ordinary catheter opera 
tion. As a standard length of a guiding catheter used normally, 
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6 
the total length is approximately 1,000 mm. In the following, 
dimensions of the devices where the length of the guiding 
catheter 1 is 1,000 mm are given. If the length of the guiding 
category changes, then also the lengthwise dimensions of the 
wire-like portions of the devices are preferably changed simi 
larly. 

Preferably, the length of the tubular portion 24 of the suc 
tion catheter 2 is a little greater than a length with which the 
tubular portion 24 can reach a coronary artery of the heart and 
particularly is 100 mm to 200 mm. Where the length of the 
tubular portion 24 is Smaller than 100 mm, depending upon 
the target location, the distal end of the tubular portion 24 
cannot sometimes reach the target location, but where the 
length of the tubular portion 24 is greater than 200 mm, there 
is the possibility that a preferable suction force may not be 
obtained. Preferably, the length of the wire-like portion 25 of 
the suction catheter 2 ranges from 950 mm to 1,200 mm. If the 
length of the wire-like portion 25 is smaller than 950 mm, 
then the tubular portion 24 at the distal end of the wire-like 
portion 25 cannot be extended sufficiently. On the other hand, 
if the length of the wire-like portion 25 is greater than 1,200 
mm, then there is the possibility that the proximal end open 
ing of the tubular portion 24 may project from the distal end 
of the guiding catheter 1. If the proximal end opening of the 
tubular portion 24 were to project from the distal end of the 
guiding catheter 1, then upon Suction, the blood would be 
sucked not at the distal end of the suction catheter 2 but at the 
distal end of the guiding catheter 1. It is to be noted that the 
proximal tip 23 provided at the proximal end of the tubular 
portion 24 has a function of a radiopaque marker, the operator 
can observe an X-ray image to confirm So that the proximal 
tip 23 of the suction catheter 2 may not advance further than 
the distal end of the guiding catheter 1. 
The length of the tubular portion 54 of the distal end pro 

tective catheter 5 preferably ranges from 20 mm to 50 mm. If 
the length of the tubular portion 54 were smaller than 20 mm. 
then the effect of protecting the distal end of the suction 
catheter 2 when the suction catheter 2 is advanced would not 
beachieved sufficiently. However, if the length of the tubular 
portion 54 were longer than 50 mm, then the flexibility of the 
distal end portion thereof would be insufficient when the 
tubular portion 54 is combined with the suction catheter 2 to 
such a degree that it could not be introduced well into a 
winding blood vessel. 
The preferred devices have the following diameters. In 

particular, the guiding catheter 1 is formed from a guiding 
catheter of 6 Fr (2.06 mm) which is used popularly and has an 
inner diameter of 1.8 mm. The outer diameter of the suction 
catheter 2 preferably is within a range from 1.65 mm to 1.75 
mm. In particular, the difference between the inner diameter 
of the guiding catheter 1 and the outer diameter of the Suction 
catheter 2 preferably is within a range from 0.05 mm to 0.15 
mm. If the difference is smaller than 0.05 mm, then the 
passing performance (sliding performance) of the guiding 
catheter 1 in the suction catheter 2 is low and the convenience 
in use is poor. On the other hand, if the difference is greater 
than 0.15 mm, then when a Sucking operation is performed by 
the Syringe 4, the blood is sucked in through the gap (clear 
ance) between the distal end of the guiding catheter 1 and the 
Suction catheter 2, which causes the Suction performance 
from the distal end of the suction catheter 2 to deteriorate. It 
is to be noted that, since a lubricative coating layer is provided 
on the surface of the tubular body portion 21 of the suction 
catheter 2, even when the clearance is Small, the Suction 
catheter 2 can move Smoothly in the guiding catheter 1. 
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An example of a method of use of the intravascular foreign 
matter Suction assembly of the present embodiment is 
described below. 

(1) The introducer sheath 7 is inserted into and disposed in 
the aorta of a femoral region by an ordinary method (e.g., the 5 
Seldinger method). 

(2) The guiding catheter 1 to which the Y-shaped connector 
3 to which the syringe 4 is attached is connected and which 
has the guide wire 6 fitted therein is inserted into the intro 
ducer sheath 7 and secured to the ostium of a coronary artery. 10 

(3) The guide wire 6 is inserted to a target location whilean 
X-ray image is observed. 

(4) A combination of the suction catheter 2 and the distal 
end protective catheter 5 is inserted into the guiding catheter 
1 along the guide wire 6. 15 

(5) The distal end of the combination of the suction catheter 
2 and the distal end protective catheter 5 is inserted to the 
target location 80. 

(6) The distal end protective catheter 5 is pulled out. 
(7) The suction catheter 2 is operated so as to be rotated, 

pushed or pulled until the distal end opening thereof is intro 
duced to a location in front of a thrombus 80 as seen in FIG. 
6. 

(8) The Syringe 4 is operated for Suction to recover foreign 
matters in the blood vessel such as the thrombus through the 
distal end of the suction catheter 2. 

25 

Modification: 
FIGS. 7A-7B are views showing a modification of the 

suction catheter of the embodiment described above. In the 30 
Suction catheter 9 shown in those figures, a guide wire lumen 
tube 92 having a small diameter is secured to the distal end of 
a tubular portion 91. It is to be noted that a proximal end side 
wire-like portion not shown of the suction catheter 9 has the 
same structure as that of the embodiment described herein 
above. According to the present modification, since the fol 
low-up performance of the Suction catheter 9 along the guide 
wire 6 is enhanced, where the diseased part is positioned in a 
blood vessel having a severe winding or at a portion near to 
the periphery, the opening can be directed to a thrombus 80 as 
seen in FIG. 8 and can suck and remove the thrombus 80 40 
efficiently. Further, the necessity for the distal end protective 
catheter 5 is eliminated. 
The outer diameter of the guide wire lumen tube 92 is 

smaller than one half the inner diameter of the tubular portion 
91 so that the guide wire lumen tube 92 may not make an 45 
obstacle to the Suction. 

35 

EXAMPLE 

An intravascular foreign matter Suction assembly of the 50 
embodiment described above having dimensions specified in 
Table 1 below was fabricated. 

TABLE 1. 
55 

Overall Inner 
length Outer diameter diameter 

Name of device (mm) (mm) (mm) 

Guiding catheter 1 1OOO 2.06 1.8 
Suction catheter 2 (tubular 150 1.72 1.5 60 portion) 
Suction catheter 2 (wire-like 1100 O45 
portion) 
Distal end protective catheter 5 2O 1.35 O.S 
(tubular portion) 
Distal end protective catheter 5 1300 O45 
(wire-like portion) 65 

8 
(Comparative Experiment) 
A comparative experiment of the Suction force was con 

ducted in a configuration shown in FIGS. 9A-9B using the 
intravascular foreign matter Suction assembly of the example 
and a straight catheter (total length of 1,100 mm) having a 
tubular form along the overall length thereofand having inner 
and outer diameters equal to those of the tubular portion of the 
Suction catheter used in the apparatus of the example. 

For the experiment, a method was used wherein the distal 
end of the catheter was received in a water tank in which 
glycerin solution of a concentration of 47 wt % was filled, and 
in a state wherein the guide wire was threaded, the glycerin 
solution was sucked at a rate of 100 ml/min by means of a 
roller pump which was on the market. The weight of the liquid 
obtained by the Suction for 2 minutes and the maximum 
negative pressure recorded within the period were measured. 
The projecting length of the distal end of the Suction cath 

eter of the example from the guiding catheter was 100 mm. 
Accordingly, the effective sectional area used for the Suction 
was 1.6 mm at the distance of 150mm on the distal end side 
and 2.1 mm at the distance of 950 mm on the proximal end 
side (the effective sectional area is given as a value except for 
the sectional area (0.2 mm x2) of the guide wire 6 and the 
catheter wire-like portion 25 of the suction catheter 2). 
As a comparative example, a straight catheter having an 

outer diameter of 1.72 mm, an inner diameter of 1.5 mm and 
an overall length of 1,100 mm which are equal to the dimen 
sions of the tubular portion of the suction catheter of the 
example was used. Accordingly, the effective sectional area is 
1.6 mm over the overall length (the effective sectional area is 
given as a value except for the sectional area (0.2 mm) of the 
guide wire 6.) 
The roller pump serving as a Suction apparatus, a pressure 

gauge and so forth other than the catheters were used com 
monly to the example and the comparative example. 

While an embodiment of the present invention is described 
above, the present invention is not limited to the embodiment 
described above. For example, a Syringe presented as the 
negative pressure generation means can be replaced by a 
pump. 
What is claimed is: 
1. An intravascular foreign matter Suction assembly for 

Sucking foreign matter existing in a blood vessel, comprising: 
a guiding catheter including a distal end and a proximal end 

and forming alumen extending from the distal end to the 
proximal end, the guiding catheter configured to be 
inserted into a blood vessel until a position on proximal 
side of a target location in the blood vessel is reached; 

a Suction catheter comprising a tubular portion provided on 
a distal side of the suction catheter, the tubular portion 
including a distal tube end and a proximal tube end, and 
a solid wire portion provided at the proximal tube end of 
said tubular portion and having a distal end embedded in 
a wall which forms said tubular portion, and wherein 
said Suction catheter is configured to be inserted in said 
lumen of said guiding catheter and said tubular portion is 
configured to project outwardly beyond the distal end of 
said guiding catheter for removing foreign matter exist 
ing at the target location in the blood vessel; 

a negative pressure generating device connected to the 
proximal end of said guiding catheter; 

wherein said guiding catheter has a minimum inner diam 
eter greater than a maximum outer diameter of said 
suction catheter by at least 0.05 mm and no more than 
0.15 mm; and when said negative pressure generating 
device generates a negative pressure, the foreign matter 
and the blood existing in the blood vessel are sucked 



US 7,736,355 B2 

only through an opening at the distal end of said Suction 
catheter but are not substantially sucked through the 
distal end of said guiding catheter. 

2. The intravascular foreign matter Suction assembly 
according to claim 1, wherein the total length of said tubular 
portion and said solid wire portion of said Suction catheter is 
greater than that of said guiding catheter by a length which is 
at least 50 mm but no more than 400 mm. 

3. The intravascular foreign matter Suction assembly 
according to claim 1, wherein said negative pressure gener 
ating device is connected to the proximal end of said guiding 
catheter by a branching connector. 

4. The intravascular foreign matter Suction assembly 
according to claim 1, wherein the distal end of said Suction 
catheter has an obliquely cut shape. 

5. The intravascular foreign matter suction assembly 
according to claim 1, wherein said Suction catheter has a 
radiopaque marker in a vicinity of the proximal tube end of 
said tubular portion. 

6. The intravascular foreign matter Suction assembly 
according to claim 1, wherein said guiding catheter has a 
radiopaque marker in a vicinity of the distal tube end of said 
tubular portion. 
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7. The intravascular foreign matter suction assembly 

according to claim 1, wherein an outer Surface of said tubular 
portion of said Suction catheter has a lubricative coating. 

8. The intravascular foreign matter Suction assembly 
according to claim 1, wherein said tubular portion of said 
suction catheter is more flexible than the distal end of said 
guiding catheter. 

9. The intravascular foreign matter suction assembly 
according to claim 1, further comprising a distal end protec 
tive catheter inserted in said tubular portion of said suction 
catheter and having a length sufficient to extend farther than 
the distal end of said suction catheter. 

10. The intravascular foreign matter suction assembly 
according to claim 9, wherein said distal end protective cath 
eter is formed from a tubular portion on the distal end side and 
a wire portion on the proximal end side. 

11. The intravascular foreign matter Suction assembly 
according to claim 1, wherein an inner Surface of the lumen at 
the distal end of said Suction catheter has a tube having a 
lumen for inserting a guide wire therein and having an outer 
diameter Smaller than an inner diameter of said tubular por 
tion of said Suction catheter. 
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